The current study examined how a randomized one-year aerobic exercise program for healthy older adults would affect serum levels of brain-derived neurotrophic factor (BDNF), insulin-like growth factor type 1 (IGF-1), and vascular endothelial growth factor (VEGF) -putative markers of exercise-induced benefits on brain function. The study also examined whether (a) change in the concentration of these growth factors was associated with alterations in functional connectivity following exercise, and (b) the extent to which pre-intervention growth factor levels were associated with training-related changes in functional connectivity. In 65 participants (mean age = 66.4), we found that although there were no group-level changes in growth factors as a function of the intervention, increased temporal lobe connectivity between the bilateral parahippocampus and the bilateral middle temporal gyrus was associated with increased BDNF, IGF-1, and VEGF for an aerobic walking group but not for a non-aerobic control group, and greater pre-intervention VEGF was associated with greater training-related increases in this functional connection. Results are consistent with animal models of exercise and the brain, but are the first to show in humans that exercise-induced increases in temporal lobe functional connectivity are associated with changes in growth factors and may be augmented by greater baseline VEGF.
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Introduction
Aerobic exercise is beneficial for brain function in older adults (Colcombe et al., 2004; Rosano et al., 2010; Voss et al., 2010b) . However, the neurobiological mechanisms for these benefits are not fully understood. Whereas animal models have identified several neurochemicals that mediate downstream effects of exercise on the brain and cognition, including brain-derived neurotrophic factor (BDNF), insulin-like growth factor-1 (IGF-1), and vascular endothelial growth factor (VEGF) (Cotman et al., 2007) , the role of these molecules in exercise-induced changes in human brain function is unknown. We have previously found that exercise training benefits functional connectivity in several brain networks (Voss et al., 2010b) that are relevant for understanding cognition and human behavior, including the default mode network (DMN) and two brain networks involved in cognitive control (Fronto-parietal and Fronto-executive, also referred to as the Cingulo-opercular network) (Voss et al., 2010a) . The goal of this study was to investigate the relationship between serum BDNF, IGF-1, and VEGF, and functional connectivity in healthy elderly adults following one year of exercise training.
The DMN includes the posterior cingulate, ventral and superior frontal medial cortices, and bilateral lateral occipital, middle frontal, hippocampal and parahippocampal, and middle temporal cortices, with the posterior cingulate and temporal cortex portions being most adversely affected by age and mild cognitive impairment MCI status (Buckner et al., 2008; Fox et al., 2005; Greicius et al., 2004) . The DMN shows greater activity during autobiographical memory and theory of mind processes, and is less metabolically active when attention is engaged exogenously (Buckner et al., 2008) . However, the extent to which different regions in the DMN co-activate at rest has also been associated with individual differences in cognitive performance, progression from MCI to Alzheimer's Disease, and other psychiatric disorders (AndrewsHanna et al., 2007; Khamsi, 2012; Voss et al., 2010a) . We have
